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Introduction

The purpose of this manud is to familiarize those involved with injecting pesticides into
irrigation systems with the equipment reguirements mandated by the federd government
and gtated on the pesticide label. The manud will cover the legd requirements as well as
discuss practical waysto saisfy the requirements.

Chemigation, or the addition of chemicasto irrigation water, has probably been around
for aslong as both irrigation and chemicas have been used in agriculture. Chemigation
became more widdy used in the 1970’ swith the adoption of center pivot irrigation
sysemsin the Midwest. The federa government began regulaing chemigetion in 1988
when the EPA adopted a labd improvement program for labeled agricultura pesticides.
That program requires labels that permit chemigation to contain specific language
describing equipment the application system must contain to prevent backflow into the
water supply. Backflow prevention is necessary to prevent pesticide contamination of
surface water supplies aswell as ground water. Since 1988, the EPA has approved
additiona dternative backflow prevention equipment and many states have indituted
guiddinesto hdp growers come into compliance with the federd requirements.

Pesticide L abel Requirementsfor Chemigation

The following isthe actud text of the language found on every EPA labd for pedticides
that are gpproved for application by chemigation.

1. “Thesysem must contain afunctiona check valve, vacuum relief vave, and low
pressure drain appropriately located on theirrigation pipeline to prevent water
source contamination from backflow.” “Chemigation valves’ are avaladle that
have been desgned to satisy these three requirements (Figure 1). A chemigetion
vave conggts of an air/vacuum rdlief vave and alow pressure drain vave located
immediately upstream of a check vave. This vave should be mounted
immediatdy adjacent to the discharge head of the pump.
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Figure1: “Chemigation vave’ (mainline check valve, vacuum reief
vave, and low pressure drain)

2. “The pedicide injection pipdine must contain a functiona, autometic, quick-
closing check valve to prevent the flow of fluid back toward the injection pump.”
Thissmdler check vaveislocated in the line between the pedticide injection
pump and the irrigation pipdine (Figure 2). It functionsto prevent the flow of
water back towards the pesticide supply tank and prevents pollution saills.
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Figure 2. Quick-cdosng check vave on peﬂiade injection line

3. “The pesticide injection pipeline must aso contain afunctiond, normally closed,
solenoid- operated valve located on the intake side of the injection pump and
electricaly connected to the system interlock. The purpose of thisvaveisto
prevent fluid from being withdrawn from the supply tank when the irrigation
sysem is ether automaticaly or manualy shut down.” Thevave dso will



prevent water from entering the pesticide tank when the injection pump is not
operating. Thevaveisto belocated at the pesticide tank to isolate the tank from
theirrigation line and prevent accidenta spills (Figure 3).
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Figure 3: Normaly closed solenoid valve
4. “"Theirrigation pipdine must include afunctiond pressure switch which will stop

the water pump motor when the water pressure decreases to the point where
pesticide distribution is adversaly affected.” Pressure switches come in many
configurations and prices and are commonly available from an irrigation supply
gdore. An example of onetypeis shown in Figure 4.
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Figure 4: Pressure switch
5. “The sysemmus contain functiond interlocking controls to automaticaly shut

off the pedticide injection pump when the water pump motor stops.” These
controls shut off the injection pump when the pressure switch indicatesadrop in



irrigation system pressure that will affect the digtribution uniformity of the
pesticide gpplication. The interlock can be eectrical or hydraulic.

6. “Sygemsmust use ametering pump, such as a postive displacement injection
pump (e.g., digphragm or piston pump) effectively designed and constructed of
materias that are compatible with peticides and capable of being fitted with a
system interlock.” Most pesticide injection pumps mest these criteria.
Centrifugd pumps do not meet these criteriafor a metering pump.

Figure 5. Schematic of a pedicide injection system with the eight required items.
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Alternative Devicesthat also Comply with the L abel

EPA dlowsfor some modifications of the equipment list, which, in some cases, may
amplify the sygem. Thefallowing isalist of required devices and the approved
dternatives for those devices.

Air Gap — The most rdligble form of backflow prevention isan air gep, aphysicd air
separation between the pesticidally treated water and the water supply. No additional
backflow protection isrequired if the water for the irrigation system leaves the pump
discharge head and flows into a standpipe before the peticide injection point. The
disadvantage to an air gap isthat any pressure built by the water system islost to
atmosphere a the point of discharge. The end of the pipe must be two pipe diameters
above the leve of the standpipe to quaify as a proper air gap (Figure 6).

Figure 6: Air gep

Gooseneck Pipe L oop — Another dternative is a gooseneck pipe loop structure with a
vacuum relief valve located 24" above the highest water emission point in thefield. This
structure will also serve as adequate backflow protection and takes the place of the
chemigation vave (mainline check vave, vacuum relief vave, and low pressuredrain
valve). The gooseneck pipe loop must be located in the main water line immediately
downstream of the water pump. The bottom side of the pipe at the loop apex must be at



least 24" above the sprinkler or any other type of water emitting device. Theloop must
contain avacuum relief valve on the top of the pipe at the apex of the pipeloop. The
pesticide injection port must be located downstream of the apex of the pipe loop and at
least 6" below the bottom side of the pipe at the loop apex.

Venturi — A venturi can replace the positive displacement pesticide injection pump to
draw pedticides into theirrigation water (Figure 7). A venturi is anortmechanica device
that uses negative pressure created in the body of the device to introduce liquids into the
irrigation pipe. A 15 to 40 ps pressure drop across the venturi is required to make the
unit function. Normaly the venturi isingtaled across a pressure reducing vave or a
booster pump and takes advantage of the difference in pressure between the inlet and
outlet. The venturi can o beingdled in a bypass configuration with a smal booster
pump. See Appendix for complete details.
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Figure 7: Venturi ingaled in bypass configuration

Additional Vacuum Relief — The solenoid controlled valve on the pesticide tank may be
eiminated if an additiona vacuum rdief vave isingaled between the postive
displacement pesticide injection pump and the pesticide injection line check vave

(Figure 8). Thisvave must be devated at least 12" above the highest fluid leve in the
pesticide supply tank and must be the highest point in the pesticide injection line. The
vave must open a 6” water vacuum or less and must be spring-loaded or otherwise
congtructed such that it does not lesk on closing. It must prevent leskage from the
pesticide supply tank on shutdown. The vave must be constructed of pesticidally

resstant materids. Thisdternative is not an option with a venturi injection system.
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Fgure 8. Vacuum relief on pesticide injection pipdine

High Spring Rate Check Valve — A functiona spring loaded check vave with a
minimum of 10 pounds per square inch (pg) cracking pressure in the pesticide injection
line can replace the solenoid vave on the pesticide injection line and the quick-closing
check vave. Thevave mus prevent irrigation water under pressure from entering the
pesticide injection line and must prevent leaking from the pesticide supply tank on
system shutdown. This vave must be congructed of pesticidaly resstant materids.
This device cannot be used with a venturi injection systlem. The higher spring rate on the
check vave will not affect on the performance of the injection pump. The pumps are
designed to overcome system operating pressures of much more than 10 ps. Some
pesticide labels require an injection quill to place the pesticide in the middle of the
irrigation pipeline. This quill (sometimes referred to asa“ parger”) may dso be fitted
with a check vave usng a 10 ps spring, which will then take the place of the solenoid
vave and the low spring rate check vave (Figure 9).
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Figure9: Injection quill with check vave

Hydraulic Check Valve — A functiondly normaly closed, hydraulicaly operated check
vave may be used in place of the solenoid controlled valve on the pesticide tank (Figure
10). The control line for the valve must be connected to the main water line such that the
valve opens only when the main water line is adequately pressurized. This valve must
prevent leakage from the pesticide supply tank on system shut down. The vave must be
congtructed of pedticiddly resstant materids.

Inlet for Mainline
Water Pressure to

Actuate Vdve

Figure 10: Normaly closed, hydraulically operated check vave
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Maintenance, Calibration, and Safety

Irrigation System

Chemigation practices are impacted by the following consderations related to the
irrigetion systems

Theirrigation system should have a demonstrated ability to apply water in a
controlled and uniform manner. This ability can be inherent in the system
design as with center pivots, linear move, Sde-whed role, sprinklers or drip-
micro systems, or as provided by properly designed, graded, and operated
surfaceirrigation systems. A system of scientificaly based water
management should aso bein place.

System must be operated to minimize field runoff and deep percolation.

Do not operate sprinkler systems when wind speed favors drift beyond the
areaintended for trestment.

Do not apply through systems that have alow coefficient of uniformity. Crop
injury, lack of effectivenessor illegd pesticide resduesin the crop can result
from non-uniform water digtribution.

Do not cross connect an irrigation system used for pesticide gpplicationsto a
potable water system.

Chemigation System Operation and Calibration

Cdibration involves precisgly determining the pesticide injection device output that when
combined with the irrigation system characterigtics results in the recommended
goplication to thefield. Output rates must be set to complete the required gpplicationin
one continuous irrigation event. Cdibration involves knowledge of the following factors
- Net areairrigated by the system, acres.

Time required for an irrigation event, minutes.

Determine the volume of pesticide required to cover the area by multiplying

the area times the rate of application recommended, in galons.

Cdculate the required pegticide injection rate by dividing the galons by the

time for theirrigation event (minutes), in galons per minute,

The pedticide injection device must be calibrated with a backpressure equd to the
irrigation system pressure at the point of injection. If a pogitive displacement pump is
used, by design it will be relatively insengtive to irrigation pipeine pressure. Itisdso
recommended that a volumetric check be made comparing the calculated pumped volume
required to the volume removed from the tank over afixed timeinterva. A calibration
check before and after the application is suggested. This is best accomplished by
pumping into a container of known volume using a sopwatch.
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Questions about pump calibration should be referred to state extension service specidists,
equipment manufacturers or other experts.

A person knowledgeable in the operation of chemigation systems, or a person under the
supervison of aknowledgeable person, shal be responsible for calibrating and operating
the system.

Caution: Itisaviolaion of both federad and Sate lawvsto use any pedticide in amanner
inconsastent with itslabding. Before injecting any pesticide (including herbicides,
insecticides, fungicides or nematicides) through an irrigation system, read and understand
the entire labd and follow dl label ingtructions and precautions, including procedures for
storage, worker protection, posting of treated areas when required and disposa of
pesticide and containers. Contact loca and state regulatory officias for specific
regulations and requirements related to chemigation.

Chemigation System Safety

Safety precautions required when practicing chemigation are as follows:
- All components that come into direct contact with pesticides should be
pesticide and sunlight resistant and capable of withstanding the system working
pressure.

- Operating ingructions for the chemigation systems should be prominently
displayed

- Safety precautions should be taken to protect workers againgt accidental
discharge or spillage of pesticides.

- All bulk pesticides, whether in concentrated or diluted form, should be clearly
labeled with their identity and directions for use and stored in secure aress.

- A water source should be provided near the pesticide supply tank and injection
pump for washing off any pesticides that contact the skin. The fresh water
outlet from theirrigation system must be located between the backflow
prevention device and the water supply. Protective goggles, face shields, and
pesticide-resstant clothing should be worn when making pesticide dilutions,
Eye protection must be worn. Concentrated pesticides should generdly be
added to water in preparing dilutions in a pesticide supply tank unless
directions specify otherwise.

- Do not dlow irrigation water to collect or run off and pose a hazard to
livestock, wells, bodies of water, or adjoining cropped aress.

- Allow foliage to dry before reentering the fid.
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Appendix

Required Chemigation Safety Devices

U.S. EPA Pedticide Regigtration Notice 87-1

http://Awww.epa.gov/PR_Notices/pr87-1.html

1. “Thesysem mus contain afunctiond check valve, vacuum rdief valve, and low
pressure drain gppropriately located on the irrigation pipeline to prevent water
source contamination from back flow.”

2. “The pedticide injection pipeline must contain a functiond, automatic, quick-
closing check vave to prevent the flow of fluid back toward the injection pump.”

3. “The pesticide injection pipeline must aso contain afunctiond, normally closed,
solenoid-operated valve located on the intake Side of the injection pump and
connected to the system interlock to prevent fluid from being withdrawn from the
supply tank when theirrigation system in either automaticaly or manudly shut
down.”

4. "The sysem mug contain functiond interlocking controls to automaticaly shut off
the pegticide injection pump when the water pump motor stops.”

5. “Theirrigation line or water pump must include afunctiona pressure switch
which will stop the water pump motor when the water pressure decreases to the
point where pesticide digtribution in adversely affected.”

6. “Sysemsmus use a metering pump, such as apositive displacement injection
pump (e.g., digphragm pump) effectively designed and constructed of materids
that are compatible with pesticides and capable of being fitted with a system
interlock.”

Acceptable Alter natives to Required Chemigation Safety Devices
DPR Enforcement Letter ENF 01-28
http://www.cdpr.ca.gov/docs'enfcmpli/penfltrs/penf2001/2001028.pdf
Original Device:
Functiond normdly closed, solenoid-operated valve located on the intake side of the
injection pump.
Alternative Device 1
Functiond soring-loaded check vave with aminimum of 10 pounds per square inch (ps)
cracking pressure. The valve must prevent irrigation water under pressure from entering
the pesticide injection line and must prevent leakage from the pesticide supply tank on
system shutdown. This vave must be constructed of pesticidaly resistant materids.
[Note: this single device can subgtitute for both the solenoid-operated valve and the
functiond, automatic, quick-closing check vave in the pedticide injection line)
Alternative Device 2
Functiona normdly closed, hydraulically operated check vave. The control line must be
connected to the main water line such that the valve opens only when the main water line
is adequately pressurized. Thisvave must prevent leakage from the pesticide supply
tank on system shutdown. The vave must be congtructed of pesticidally resstant
materias.
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Alternative Device 3

Functiond vacuum rdlief vave located in the pesticide injection line between the poditive
displacement pedticide injection pump and the check valve. Thisdterndiveis
appropriate for only those chemigation systems using a pogitive displacement pesticide
injection pump and is not for use with venturi injection sysems. Thisvave must be
elevated a least 12 inches above the highest fluid leve in the peticide supply tank and
must be the highest point in the injection line. The valve must open a 6 inches water
vacuum or less and must be spring loaded or otherwise constructed such that it does not
lesk on closing. It must prevent leskage from the pesticide supply tank on system
shutdown. The valve must be congtructed of pesticidaly resstant materids.

Original Device:

Functiona main water line check vave and main weter line low pressure drain.
Alternative Device

Gooseneck pipe loop located in the main water line immediately downstream of the
irrigation water pump. The bottom side of the pipe at the loop gpex must be at least 24
inches above the sprinkler or other type of water emitting device. The loop must contain
ether avacuum rdief or combination ar and vacuum reief valve at the apex of the pipe
loop. The pesticide injection port must be located downstream of the gpex of the pipe
loop and &t least 6 inches below the bottom side of the pipe at the loop apex.

Original Device:

Pogitive displacement pedticide injection pump.

Alternative Device

Venturi sysemsincluding those inserted directly into the main water line, those ingdled
in bypass systems, and those bypass systems boosted with an auxiliary water pump.
Boogter or auxiliary water pumps must be connected with the system interlock such that
they are automaticaly shut off when the main lineirrigation pump stops or in cases
where there isno main line irrigation pump, when the water pressure decressesto the
point where pesticide digtribution is adversely affected. Venturi systems must be
condructed of pesticiddly resstant materids. The line from the pesticide supply tank to
the venturi must contain a functiond, automatic, quick-closing check valve to prevent the
flow of the liquid back toward the pesticide supply tank. Thisvave must be located
immediately adjacent to the venturi pesticideinlet. This same supply line must dso
contain ether afunctional normaly closed solenoid-operated vave connected to the
system interlock or afunctional normaly closed hydraulically operated valve which
opens when the main water lineis adequately pressurized. In bypass systems, asan
option to placing both vaves in the line from the pesticide supply tank, the check vave
may beingalled in the bypass immediately upstream of the venturi water inlet and ether
the normally closed solenoid or hydraulicaly operated valve may be ingtdled
immediately downstream of the venturi water outlet.

Original Device:

Vacuum relief vave.

Alternative Device

Combination ar and vacuum rdief vave.
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